Abstract: Natural gas is a gaseous hydrocarbons generated through long-term geologic process. China was the earliest country discovering the natural gas while the UK was the earliest user in Europe, which was 1000 years later than China. Natural gas has a wide use in modern society, mainly in residence, industry, power generation and transportation at present. The essence of the orderly succession (firewoodcoal-oil-natural gas) is a process of carbon-decreasing and hydrogen-increasing. Due to the low carbon properties of natural gas, its consumption prospect is very broad, and mankind will enter the era of gas energy as predicted. Therefore, it is very meaningful to make a review on the usage of natural gas and its outlook.
Natural Attributes
Natural gas is a gaseous hydrocarbons generated from ancient living species remains buried deeply in the ground through long-term geological process. It consists of methane hydrocarbons mainly, and a small amount of hydrogen sulfide, carbon dioxide and nitrogen as well as some trace amount of non-hydrocarbon gas like noble gases. Natural gas has the attributes of relatively small density (0.6-0.8 g/cm 3 , lighter than air), being prone to fire and explosion, high calorific value, strong solubility, strong corrosivity and being convenient transportation.
Generally natural gas with more than 90 % methane is called dry gas, while that with less than 90 % is called wet gas. Based on the gas source, it can be divided into four types: pure natural gas, oil field associated gas, condensate gas field gas and coal mine gas. According to the existence state, it can be divided into free, dissolved and adsorption state, and only the free state of natural gas can be formed into natural gas reservoir through accumulation, thus it can be mined. 
History of Usage
China was the earliest country to discover natural gas. 3000 years ago, it was recorded that there happened fire in the lake and the fire was above the lake in the Book of Changes, which described the scene that the flammable natural gas was burnt above the lake surface. There were records about the discovery of natural gas well ("fire well" was called in ancient time) and the use of it long before in China. According to the description in Han Geography, the natural outcrops of fire well were discovered in the West River County (located in Shenmu County, Shaanxi Province at present) in the period of the Emperor Wu. Sichuan was the place where natural gas was exploited and used first in China. It was recorded in Encyclopaedic Narration in Xi Jin Dynasty that there was a fire well in Lin Hong with the width of five feet and depth of two to three Zhang, an ancient unit of length, above which the salt was being boiled. It was also described in the Huayang Narration of East Jin Dynasty (317-420) that working people in Lin Qing of Qin Dynasty drilled and explored natural gas and boiled salt by it: The flame from the fire wells could be watched more than 10 miles away at night. If you light it with fire and it would be exposed suddenly. When filled into the bamboo tube, the fire wouldn't cease all day. During the Ming and Qing Dynasties, the natural gas has been utilized at a large scale. The gravitationally flowing gas field located in Zigong City, Fushun County and Rongxian County of Sichuan Province were the largest and the earliest natural gas field to be put into use around the world. Based on the Records of Gravitationally Flowing Gas Well, the depth of drilling wells could be up to 300 feet and a fire well could burn up to 700 salt pots at the same time. Till the mid-Ming Dynasty (the middle of the 16th century), the gravitationally flowing natural gas fields have been greatly exploited, and gas pipes made from bamboo and wood reached the total length of two or three hundred miles. In Europe, Britain was the first country to use natural gas in the year 1668, over 1,000 years later than China.
Modern Usages
Natural gas has been widely used in modern society, mainly in residence, industry, power generation and transportation at present (Fig. 1) . The natural gas in residential use mainly refers to public utility. As the improvement of people's awareness of environmental protection and the improvement of living standards, the demand of natural gas for residential purpose has been increased significantly, due to its high security, non-carbon monoxide, being lighter than air. Once leaked, it will spread up. Besides, its economic benefits are greater than industrial fuels. In the industrial sector, natural gas is mainly used in chemical raw materials and industrial kiln fuel. Taking the chemical use as an example, nearly 20 varieties of raw materials, mainly including synthetic ammonia, methanol and carbon black, are extracted from natural gas by once processing, while other 50 important chemical products, mainly including formaldehyde, acetic acid and dimethyl carbonate, are from natural gas by being processed twice or third times. The natural gas used in the industrial sector has the advantages of less pollution, wide use and low investment. Natural gas power generation plant has the characteristics of good economic efficiency, short construction period and less environmental pollution. For example, the emission of carbon dioxide from electricity generation by natural gas is only the half of that from the coal power, and the emission of sulfur is nearly to zero. It is an effective way to alleviate the energy shortage, reduce the coal power percentage and decrease the environmental pollution. In the field of transportation, the compressed natural gas can replace gasoline, with the features of low price, less pollution and reliable security. 
Outlook
It is predicted that natural gas is the energy in 21 Century, and human being will enter into the era of gas energy [3] [4] [5] . The reason why natural gas is favored is that natural gas has better environmental, social and economic benefits compared with other fossil fuels such as coal and oil, which is an inevitable trend in the era of lowcarbon economy. According to the statistical analysis, the emission of carbon diox-ide generated by the same heat unit from natural gas is 67 % from petroleum, and it is 44 % from coal. Compared with the dusts emitted from coal, the natural gas is 1:148, sulfur dioxide, 1:2700, while NOx is 1: 29 (Table 1) . It is estimated that the same heat will be generated by 100 × 10 8 cubic meters of natural gas and 3000 × 10 Data source: Chen Genliang [1] and Hu Jianyi [2] The comparison of driving by gasoline and compressed natural gas (CNG) ( Table 2 ) also shows that natural gas is a relatively environment-friendly fossil energy. The latest research by the Ministry of environmental protection shows that motor vehicles, industrial production, coal burning and dust are the major pollution sources in most Chinese urban areas, accounting for about 85 % to 90 %. And the first pollution source in Beijing, Hangzhou, Guangzhou and Shenzhen is from the vehicle. Therefore, it has a broad outlook to promote the CNG-driven vehicles. From the law of energy consumption, it is inevitable that energy consumption will substitute in an orderly way with the development of society. When looking back the energy history, it has experienced four stages roughly: (1) firewood stage: Before the industrial revolution, people burnt woods to cook or heat.; (2) coal stage: Coal has replaced woods to become the main energy in the first Industrial Revolution during which machines were used to take the place of human; (3) petroleum stage:
Petroleum has replaced coal to become the main energy. The western saying "The oil is black gold, but at the same time it is causing the disaster devil" reflects the complex geopolitics; (4) multi-energy stage: After the second World War, fossil fuels are still dominant, and many kinds of new energy serve as main supplement, forming a coexisting situation of multi-energy consumption structure (Fig. 2) . 
Conclusion
Natural gas is a gaseous hydrocarbons generated from ancient living species remains buried deeply in the ground through long-term geological process. China was the earliest country discovering the natural gas, while the UK was the earliest user in Europe. The essence of the orderly succession (firewood-coal-oil-natural gas) is a process of carbon-decreasing and hydrogen-increasing. Firewood comprises 10 carbon atoms +1 hydrogen atom; Coal 2 carbon atoms + 1 hydrogen atom; petroleum 1 carbon atom + 2 hydrogen atoms; Natural Gas: 1 carbon atom + 4 hydrogen atoms [6] . Due to the low carbon properties of natural gas, it is reasonable to predict that natural gas would be the energy of the 21st century.
